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HPLC fingerprint of Zhixue Tiaojing Granule and determination of main
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Abstract: Objective To establish an HPLC fingerprint of methanol extract of Zhixue Tiaojing Granule (ZTG), and determine the
content of paeoniflorin and calycosin-7-glucosid. Methods HPLC analysis was performed on an Thermo UltiMate™ U3000 LC
system and carried out at 30 ‘C on a column of Thermo Acclaim™ 120 Cis (250 mm % 4.6 mm, 5 pm). Gradient elution system was
composed of water solution (phase A) and acetonitrile (phase B). Detection was performed at the wavelength of 254 nm, the mobile
flow rate was 1 mL/min, the column temperature was 30 ‘C, and sample volumn was 10 pL. Results The HPLC fingerprint for 10
batches of ZTG were obtained and the similarities for 10 batches of samples were all over 0.95. Eleven characteristic peaks were found
and peaks were from Astragali Radix (peak 1, 5, 7, 10), Codonopsis Radix (peak 1), Dipsaci Radix (peak 2, 3), Paeoniae Radix Alba
(peak 4), Angelicae Sinensis Radix (peak 6), Rubiae Radix et Rhizoma (peak 6, 8, 11), and Agrimoniae Herba (peak 9). Besides, three
peaks were assigned include paeoniflorin, calycosin-7-glucosid, and formononetin. The content of paeoniflorin and
calycosin-7-glucosid was 1 062 pg/g and 84.08 pg/g. Conclusion The method can be used for the quality control of ZTG with good
precision, accuracy, and reproducibility.
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FAT I AESED, PEEL. PR AISENT 8 IR 2GS
Pyl e e FR I 25 H PR A TR ML, A 29 it v
IR 25 A BR 2 7] 0 ot & O BT AT R E A
SRR EAEY SN ¥ Astragalus membranaceus
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(Franch.) Nannf. [T, BEREAATZ BEHEYATZ
Paconia lactiflora Pall. BT PTERN Y EHE
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20181002 (S9). 20181003 (S10).
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AR 10 uL, 3% “2.17 TUR Rk S A s AR
SE 6 WK, nEHAEIER. P45 (A S
BB, TR 11 AN AR AR B R (] RAE X U T
I, SEIRIRE, S REIE W IR AF T R B B 1) R %o U
MALH RSD 434 0.02% ~0.10% F1 0.38% ~
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Table 1 Results of methodological study

i FE % % RSD/% #HE M RSD/% FasE M RSD/%
AEXF LR B B 1] AH X TR AR AEX R F B ] AEX W THT AR AEX R B B ) AT U TRT AR
1 0.10 5.69 0.14 3.47 1.13 4.41
2 0.04 5.01 0.04 9.81 0.23 8.89
3 0.03 3.57 0.05 3.82 0.29 7.32
4 0.04 3.18 0.04 3.41 0.17 337
5 0.04 1.28 0.03 1.96 0.46 4.76
6 0.03 3.48 0.03 3.83 0.33 6.84
7 0.03 0.29 0.03 1.68 0.32 2.03
8 0.02 7.85 0.02 3.09 0.15 5.13
9 0.02 0.44 0.02 2.35 0.15 1.74
10 0.02 1.67 0.02 1.73 0.13 3.77
11 0.02 0.38 0.01 1.16 0.08 1.04
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Fig. 1 Ten batches of ZTG fingerprints by HPLC
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Table 2 Relative retention time of common peaks in 10 batches of ZTG HPLC fingerprints

. HES O3 B I [R)
B
1 2 3 4 5 6 7 8 9 10 11
S1 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.71 1.81 1.91 2.07
S2 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.81 1.91 2.07
S3 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.07
S4 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.71 1.81 1.91 2.07
S5 0.31 0.88 0.90 1.00 1.09 1.46 1.59 1.72 1.82 1.92 2.08
S6 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.08
S7 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.08
S8 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.08
S9 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.08
S10 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.08
ESL [N 0.31 0.88 0.90 1.00 1.09 1.45 1.59 1.72 1.82 1.92 2.07
RSD/% 0.53 0.06 0.04 0.00 0.02 0.09 0.10 0.10 0.12 0.13 0.13
#*3 10 #t ZTG HPLC 354 EIE £ AIEHETIEER
Table 3 Common peak relative peak area in 10 batches of ZTG HPLC fingerprints
. FERT VEE T AR
i
1 2 3 4 5 6 7 8 9 10 11
S1 4.40 0.96 0.69 1.00 0.96 1.06 1.56 1.49 1.11 4.65 0.61
S2 5.44 1.05 0.83 1.00 1.08 1.07 1.80 1.67 1.26 5.29 0.70
S3 5.35 0.98 0.79 1.00 1.00 1.08 1.78 1.66 1.26 4.99 0.69
S4 5.22 1.06 0.79 1.00 1.09 1.06 1.80 1.65 1.26 5.26 0.69
S5 5.22 0.99 0.83 1.00 0.88 1.15 1.85 1.62 1.25 5.25 0.69
S6 5.14 1.17 0.86 1.00 0.91 1.19 1.81 1.67 1.24 5.09 0.67
S7 5.31 0.84 0.71 1.00 1.00 1.18 1.79 1.67 1.22 4.98 0.68
S8 5.59 1.09 0.87 1.00 1.18 1.29 1.94 1.83 1.34 5.18 0.73
S9 4.98 0.88 0.72 1.00 1.03 1.11 1.68 1.58 1.15 4.68 0.64
S10 5.55 1.06 0.77 1.00 1.16 1.20 1.83 1.72 1.26 5.09 0.70
¥E 5.22 1.01 0.79 1.00 1.03 1.14 1.78 1.66 1.23 5.05 0.68
RSD/% 6.59 9.86 8.33 0.00 9.84 6.73 5.65 5.36 5.13 4.55 4.81
0 10 20 30 40 50 60

t/min
475 ST R AR 10-TEHAEH
4-peoniflorin  5-calycosin-7-glucoside 10-ononin
2 ZTG REIE R B Ay EE

Fig.2 Liquid chromatogram of ZTG and reference substance

2.4.4 JCHERSRIEHIN  FBEBIETTHGE, B BB B4 5 g, FeEME, £ 150 mL BRI,
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Fig. 3 Liquid chromatogram of ZTG and medicinal materials

25 BEMNE

251 SMERFRFHE FFEWEL “2.2.17 WUNH&
(R0 R I, WS 7, N P A R B R 81 o
IR T HE VO AT I e, AT EG AR T &
WPEHN 114, 57.00 114.0. 142.5. 285.0 pg/mL 1]
o R VA, T S A 2 W ARORE RUT B R FE
434 1.86+ 9.30. 18.60. 46.50. 93.00 pg/mL ff]
Xof BRI, BERE 10 L, I JL U TR AR 0 E (YD,
DU B P R AR AR (XD, Y ONIRARBRZ il v il 28,
HEATEAE A, 1R R TR A 258 Y=0.024 2
X+0.021 4,72=1.000 0, R HATZFFTE 0.114~2.850
pg BAH RIFHLMERR: BEFHEMEE T Y=
0.315 4 X—0.368 5, »=0.999 5, FHLEFH
WA FETE 18.6~930.0 pg BA BIFHILM LR,
2,52 InFEECRRE RBERECMATAE. B
S IR AR S ERES (S 1.25g, 61,
53 R B NAT 24538 6 BE5  (0.817 mg/mL) 1.5
mL, Rl 1225.50 pg, B35 24 5 4 0 0 B i
W (0.093 mg/mL) 1.3 mL, Bf 120.90 pg, % 25 mL
HETEHE A, 2 I NAE R H AR 17.2 mL, FRE,
e AR 30 min J5, B4, FHFHEEANE IR I &
BEATHIE, BUETETGE 0.22 um AL UERE, BUER,

BIfS. 4% “2.17 TUR e %Rk AT b, SRATZ
T AN B S8 5 0 A 08 T R B 0 4 il AE
95.60%~ 103.88%Fl1 100.44%~108.60%, V-3t
[R5 51A 99.39%. 104.20%, RSD 73514 3.06%
F12.98%, FRIARATTIFN 2 PINAE RIS
253 FEEEENE 10 #t ZTG FRAERE, &
ERRE, % “2.2.27 TN AR ETR, 1% “2.17
TR ik 2 AT b . SE RN B R T
] 2 B T S B By i e 1 021,00, 89.22
ng/g, R NE 4.

x4 BENEER
Table 4 Results of content determination

JFE 7 B (ugg ™) JE S K (pgg )
FF it —-— %j{?rféﬁﬂ s — %%E?rﬁ%ﬁﬂ
Gk aes ] 4 B
SI 1133.00 9353 |S7 104100  89.54
S2 981.00 9145 |S8  906.00 9234
S3 99600  86.50 [S9 106500  93.91
S4 99000 9248 |S10  960.00  95.79
S5 1007.00  77.82 | ¥{H 1021.00  89.22
S6 1124.00  78.84
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15 FH FREAE B B 71 o
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()5 SRR PPN SR AR, oA — 20 2
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